The subject of our talk is the correct evaluation of interval extension of the function specified by the expression x y . Despite the fact that the algorithms which calculate interval extensions of the basic mathematical functions are well known (the algorithms which do the arithmetic operations on intervals are even patented in the USA), at present, there is no systematic approach to evaluation of interval extension of the power function.
y without any constraints on the values of x and y, is not much harder than evaluation of interval extension of x y for nonnegative bases x.
We consider x y as a restriction of the power function of complex variables calculated for the principal branch of the argument arg(x) ∈ [0, 2⋅π): x y = |x| y ⋅(cos(y⋅arg(x))+i⋅sin(y⋅arg(x))) for x≠0, 0 y =0 for positive y, 0 0 =1. It is easy to see that the function specified this way takes real values (i.e., sin(y⋅arg(x))=0) only in the following cases:
• y is an irreducible fraction with odd denominator, x ∈ R;
• y is an irreducible fraction with even denominator (and odd numerator), x ∈ R + ;
• y is an irrational number, x ∈ R + .
We decompose the graph of x y into the following parts: • y is an irreducible fraction with odd denominator and even numerator;
• y is an irreducible fraction with odd denominator and numerator;
• y is an irreducible fraction with even denominator, x ∈ R + ;
• y is an irrational number, x ∈ R + . Denote by p 0 (x, y) interval extension of the power function x y for non-negative base. Taking into account the considerations from the previous paragraph, interval extension p(x, y) of the power function, without constraints on the values of x and y, is expressed in terms p 0 of as follows:
• p(x, y)= p 0 (x, y) ∪ p 0 (-x, y) ∪ -p 0 (-x, y), if y is a non-singleton interval ;  • p(x, y)= p 0 (x, y) ∪ p 0 (-x, y) , if y is a singleton interval which contains an irreducible fraction of the form "even/odd"; • p(x, y)= p 0 (x, y) ∪ -p 0 (-x, y) , if y is a singleton interval which contains an irreducible fraction of the form "odd/odd"; • p(x, y)= p 0 (x, y), if y is a singleton interval which contains an irrational number.
Of practical interest is the restriction p f (x, y) of interval extension p(x, y) of the power function to the set of intervals having computer representable bounds. Because the set of computer representable real numbers does not contain any irrational numbers or irreducible fractions with an odd denominator different from 1 and -1, the following equations hold:
• p f (x, y)= p 0 (x, y) ∪ p 0 (-x, y) ∪ -p 0 (-x, y), if y is a non-singleton interval;
• p f (x, y)= p 0 (x, y) ∪ p 0 (-x, y), if y is a singleton interval containing an even integer;
• p f (x, y)= p 0 (x, y) ∪ -p 0 (-x, y), if y is a singleton interval containing an odd integer.
